The synthesis of 3-O-acyl derivatives of lupeol is presented, as well as lupenone and the oxime of lupenone. The obtained derivatives were subjected to the MTT test in order to evaluate their cytotoxic activity toward HeLa, KB, MCF-7 and A-549 cell lines in comparison with lupeol (1). The IC 50 values for lupeol (1) and all of the tested derivatives (2-6) were from about 7-10 µM for lupenone (5) to about 81 µM for o-phthaloyl-lupeol (4). Acylation of the C-3 hydroxy function of compound 1 decreased the cytotoxic activity of compounds 2-4. The most active anticancer agent was lupenone (5), with IC 50 values 7.1-9.1 µM in comparison with 37.7-51.9 µM for lupeol (1).
Lupeol (1, Figure 1 ) has been studied for many years. This compound is broadly distributed in the plant kingdom, and is found in edible fruits and vegetables such as cabbage, green pepper, strawberry, olive, mangoes, and grapes, and also in numerous medicinal plants [1] . Extensive research performed within the last three decades proved numerous important pharmacological activities of this triterpene, e.g. antimicrobial, anti-inflammatory, cardioprotective, and antiallergic. Lupeol (1) was also tested for its therapeutic efficiency toward many types of cancers [2] .
Chemical modification of the C-3 hydroxyl function of different triterpenoids, particularly acylation or transformation of this group into a ketone and next into an oxime function, generally led to a compounds with a higher level of cytotoxic activity [e.g. [3] [4] [5] [6] . As lupeol contains only one functional group (apart from an unsaturated bond between C-20 and C-29), the cytotoxic activity of the obtained simply derivatives will depend only upon the substituent at the C-3 position.
In our experiments lupeol (Natchem) was transformed to a set of simple derivatives ( Figure 1 ). First, lupeol (1) was acylated with an excess of carboxylic acid anhydrides (acetic, succinic or phthalic anhydride) in refluxing pyridine that led to compounds 2-4 with yields of more than 90%. Lupeol (1) was also oxidized to lupenone (5) and next transformed into its oxime (6) .
To evaluate cytotoxic activity of lupeol and its simple derivatives, a rapid colorimetric assay (MTT) was applied. This method is based on the reaction between mitochondrial enzymes (dehydrogenases) of the tested cell lines: HeLa, KB, MCF-7 and A-549 and 3-(4,5dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The obtained data are presented in Table 1 .
For lupeol (1) the IC 50 values were from 37.7 to 51.8 µM. In general, acylation of the C-3 hydroxy group of 1 resulted in a decrease of cytotoxic activity of such derivatives (compounds 2-4); lupenone (5) proved to be the most active cytotoxic agent within the group of the obtained derivatives 2-6, with IC 50 values of 7.6, 7.2, 9.1 and 7.1 µM for HeLa, KB, MCF-7 and A-549 cell lines, respectively. It means that 5 was almost 5-fold more active against HeLa, 7.1-fold more active against KB, 5.7-fold more active against MCF-7 and 6.4-fold more active against A-459 in comparison with lupeol (1). The oxime 6 was almost 75% more active than lupeol against the MCF-7 cell line, 25% more active against A-549 cells and 14% more active against KB cells in comparison with lupeol (1), but, at the same time, the oxime 6 was less active toward HeLa than lupeol (1), with an IC 50 = 44.1 µM. To sum up, acylation of lupeol (1) with carboxylic acid anhydrides led to compounds with comparable or (more often) lower levels of anticancer activity (derivatives 2-4). Significant improvement in anticancer activity of lupeol derivatives was obtained for ketone 5, which was from 5-to 7-fold more active against all of the tested cell lines than the parent compound (1).
